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McCal | Surmmer Chi nook Sal non Hat chery
ABSTRACT

Upon substantial conpletion of the new McCall facility, 128,000 sumrer chi nook
yearlings were transferred from Mackay State Hatchery to McCall. During Apri
1980, these fish nunbered 124,800 and were planted in the South Fork Sal non River

In Cctober 1979 a total of 388,747 eyed eggs were received from Daorshak
National Fish Hatchery. At the end of the fish year 301,490 resultant finger-
lings remained for planting in April 1981. Approximately 120,000, in three separate
lots, will be tagged for a vaccination study prior to liberation

From 28 June to 3 July, 161 female and 80 nal e returning adult sal non were
collected at Lower Granite Dam and trucked to Dworshak NFH. Approxi nately
100, 000 eggs are anticipated fromthis source, to be shipped to McCall during
COct ober 1980.

During July, August and Septenber 1980, a total of 186 1-ocean sal non and
194 2- and 3-ocean salnon returned to the South Fork trap. Approximtely 45%
of this run (including all coded-w re-tagged [ CW or branded fish) were sel ected
for spawni ng and the renmai nder rel eased. Sone 25 fenal es were ponded and spawned,
yielding 92,116 eggs. At the end of the fish year, 59,108 eyed eggs renmi ned on
station.

Two epi zootics occurred in the McCall sunmer chinook. One was of an idio-
pat hic nature that appeared to run its course and abate. The other was an infesta-
tion of Trychophrya sp. After many weeks of bioassays, it was found that an acetic
acid dip would be the nost effective course of action to take against this parasite.

A hatchery conpletion contract, to take care of original construction de-
ficiencies, was awarded to D. G Quinton Conpany, Inc. of Spokane, Washi ngton

Aut hor :

Larry R W ner
Fi sh Hatchery Superintendent |



OBJECTI VES
The objectives of the McCall Hatchery are to:
1. Evaluate fish rearing capabilities of the new MCall facility.

2. Rai se 1, 000, 000 summer chi nook snmolts for release in the South
Fork Sal non River.

3. Trap and spawn a portion of the adult salnmon returning to the
South Fork Sal non River.

4., Collect data for CWI studies.

5. Propagate other species of fish for the State of |daho, when
facilities are avail able (Hutchinson 1980).

| NTRODUCTI ON

Lower Snake River Conpensation Plan and Project

The Lower Snake River Conpensation Plan was designed to conpensate the
states of |daho, O egon, and Washington for |osses of fish and wildlife caused
by Ice Harbor, Lower Mnunental, Little Goose, and Lower Granite Locks and Dans
on the | ower Snake River. The Lower Snake Ri ver Comnpensation Project will eventu-
ally, and in part, provide hatcheries in these states for the rearing of 9,160, 000
chi nook sal mon snolts; 6,750,000 steel head snmolts and 42,184.8 kg (93,000 pounds)
of resident fishery. McCall Sumrer. Chi nook Hatchery is the first of these
hat cheri es.

McCal | Hatchery

McCal | Summer Chi nook Hatchery, constructed by the Army Corps of Engineers,
funded by the U S. Departnent of Interior, Fish and Wldlife Service and operated
by the I daho Departnent of Fish and Gane is located within the city Iimts of
McCal |, Valley County, Idaho, on the North Fork Payette River. The site is |oca-
ted approximately 0.4 km (1/4 nmle) downstreamfromthe Payette Lake regul ating
dam Hatchery water is collected in Payette Lake at two inlets; one at the sur-
face near the regulating dam the other approximately 457 nmeters (1,500 feet)
fromshore at a depth of 15.25 neters (50 feet). These waters are conbi ned for
best tenperature available at the m xing box just upstream of the regul ati ng dam
and delivered to the hatchery by way of a 76.2 centimeter (30 inch) dianeter
under ground pipe. At full capacity the facility requires 0.56 m/S (20 cfs) of
water. The State of |daho has been granted a use permt for a maxi mum of 0.56
m/S (20 cfs) fromthe Lake Reservoir Conpany, owner of the dam The fish rearing
facilities of the hatchery include 26 eight-tray stacks of Heath incubators, two
0.53 mx 4.72 m(1.75 foot x 15.5 foot) fiberglass Heath troughs, 14 1.2 mx 12
1 m(4 foot x 40 foot) concrete vats, two 12.8 mx 60.9 m (42 foot x 200 foot)
gravel bottom ponds and one 4.26 mx 32.0 m (14 foot x 105 foot) crowdi ng basin.
This hatchery has the capability of rearing 1,000,000 sunmer chi nook sal non snolts
to an approximate size of 7.7/ kg (17.0/pound).



Trappi ng and Spawning Satellite Facility

The satellite trapping/spawing facility is located on the South Fork Sal non
Ri ver near Cabin Creek, approximately 41.8 km (26 m | es) east of Cascade, Valley
County, ldaho. This facility consists of a renovable fish weir, fish |adder, trap,
two 3.0 mx 26.8 m (10 foot x 88 foot) adult hol ding ponds and a covered spawni ng
area. Water is collected in the South Fork Sal nobn River 204 m (670 feet) upstream
and delivered to the facility in a 83.3 centineter (33 inch) dianeter buried pipe.
Adult holding capability of the satellite facility is 750 sumrer chi nook. Return-
ing adult salnobn in excess of those required for hatchery operation are rel eased
in the South Fork above the fish weir for natural spawning. Until adequate nunbers
for both natural spawning and hatchery operation are reached, 50% of the run is
returned to the river. Green eggs are transferred to McCall for incubation

GENERAL FI SH CULTURE AND HEALTH

Loadi ng

Due to the | ow numbers of chinook eggs avail able, the incubators were | oaded
at arate of 2,560 to 3,840 eggs per tray. After the accunul ati on of approxi -
mately 500 thermal units, the eggs were shocked and nortality renoved using the
salt flotation nethod described by Lietritz and Lewis (1974).

The fry were transferred to the vats after the accumul ati on of 1,650 thernal
units. Rearing volumes in the vats can be established and changed by setting
screens and drop gates at various el evations and di stances al ong the vats. Densi -
ties in the vats and ponds were nmintai ned at or bel ow the Maxi num Density | ndex
(MDI) or Pond Loading Index (PLI) (Klontz 1979). Fish were transferred to the
ponds when a size of 153.7 to 113.4/kg (350 to 250/ pound) was achi eved.

Hygi ene

After eyeing, the eggs in the incubators are cleaned every three to four
days by flushing the trays and spraying off the lid screens. The vats are cl eaned
daily using brushes and the vat nortality is picked, recorded and di sposed of
properly at 0800 and 1700. The gravel bottom ponds have concrete aprons covering
the last 9.14 m (30 feet) of the bottons. This area is cleaned, as needed, by
use of a pond vacuumwi th effluent discharged in a supernating tank, in line
above the hatchery settling pond. Pond nortality is taken care of in the sane
manner as that of the vats.

Each hatchery vat has a cl eaning brush and net designated for use at that
vat only. After each day's use, vat brushes and nets are disinfected in 600 ppm
Benzal koni um Chl ori de 50% over ni ght .

Water Quality and Tenperature

At the mxing box, water fromthe surface and deep inlets is conbined to
achi eve the best tenperature avail able (Appendix A). During the sumer nonths,
cooler, deep water is mixed with the warm surface water to maintain a tenperature
of 11 to 13 C (52 to 55 F). During the winter nonths, the water of the deep
inlet is used exclusively. Surface water can be used in the winter to elimnate
freezing of the surface inlet structure or if oxygen deficiencies occur at the
deep inlet.



Sone 95 m water sanples are taken fromboth inlets each week and fi xed
with 5 mM Ntric Acid. These sanples are analyzed for heavy netals concentra-
tions by the Departnent of Lands, Bureau of M nes and Ceol ogy, Moscow, | daho
(Appendi x B).

Feed Type, Sizes, Ampunts and Feedi ng Frequency

OW Fornula Il fish feed, produced by More-C ark Conpany, La Conner, Wash-
ington, is used exclusively for salnon nutrition. Sizes of feed utilized varies
fromStarter Mash to 1/8 inch pellets. Until sufficient historical data is
collected, the More-Cark feed chart will be used in determ ning feedi ng schedul es.
First feeding fry are fed 12 to 16 tinmes per day with varying ratios of Starter
Mash and 1/32 inch pellets. As fish grow, feed size increases and feeding
frequenci es decrease to, but never fall below, four tines per day.

| nventori es

Hat chery popul ations are investigated on a regular basis to check |ength/
wei ght rel ati onshi ps, adjust feeding |evels, neasure MDI and PLI, and insure
a heal thy product by way of a thorough necropsy. Representative sanples from
each vat or pond are weighed in water and counted on the 1st and 15th of each
month. On the 1st of each month total |engths are neasured on simlar sanples.
Necropsies are perforned on a few fish at the start of each nonth (Appendix C).

Di sease Prophyl axi s

Upon receipt of eggs at the McCall Hatchery, the entire shipnent is dis-
infected in a 1:300 solution of Wscodyne for 10 mi nutes. Sufficient baking
soda is added to produce a 0.05% concentration of sodi um bi carbonate in the
1: 300 solution, as a buffering agent against the acidifying effects of Wsco-
dyne in soft water (Wod 1974).

Utraviolet water purification systens are enployed on waters to incuba-
tors and first feeding fry. However, as an added protection agai nst funga
i nvol venent, eggs are treated with nalachite green flushes. The flush treat-
ment consists of pouring 60 m of a stock solution, made up by dissolving 42.5
gm (1.5 ounces) nalachite green in 3.785 1 (1 gallon) of water, into the top
tray of each incubator stack. This treatnent is repeated every four to five
days. A 0.5 ppm one hour treatnment of inflowing water is also flushed through
rearing ponds after CAT operation is conpleted at McCall. This treatnent is
adnmi ni stered to combat fungal devel opment at the site of the clipped adi pose
fin, is continued on a once a week basis, and is ternmnated after five weeks.

BROOD YEAR 1978

Pr oducti on

In Novenber, 128,000 (3,175.2 kg, 7,000 pounds) yearling chinook sal non
were transferred to McCall from Mackay State Hatchery. These fish were the
product of adults trapped at Little Goose Dam held and spawned at Rapid River
Hat chery and shi pped, as eggs, to Mackay and McCall State Hatcheries. Those at
McCall were transferred to Mackay in February 1979 so construction could begin
on the new McCall Hatchery.



When returned to McCall, the Mackay reared fish nunbered 41, 600, 1,814.4 kg
(4,000 pounds) at 22.9/kg (10.4/pound). Those reared at MCall and Mackay
nunbered 86, 400, 1,360.8 kg (3,000 pounds) at 63.5/kg (28.8/pound).

The electrical systemat the new hatchery was not conpleted at time of
arrival and since this was such an atypical group of fish, no taggi ng operation
was conduct ed.

On 21, 22 and 23 April, the 1978 brood year was transferred to the South
Fork Sal non River. At plant time the fish nunbered 124,800, 4,354.5 kg (9, 600
pounds) at 28.6/kg (13.0/pound) (Table 1).

Feed Conver sion

To produce the 1,179.3 kg (2,600 pounds) of fish in this brood year, a tota
of 2,200 kg (4,850 pounds) OW Il fish food was utilized. Resulting in a con-
version ratio (kg feed/kg fish) of 1.865 (Table 2).

Di sease

No di sease manifested itself in the 1978 brood year fish. A loss of 2,560
fish occurred in this group of fish during the first week at MCall. This |oss
is directly attributed to transportation and acclimtion to the new environnent.

BROOD YEAR 1979

Pr oducti on

On 9, 19 and 29 Cctober a total of 429,531 eggs were received from Dworshak/
Kooski a NFH Conpl ex. These eggs were the product of adult sunmer chi nook trapped
at Lower Granite Damon 15, 16 and 17 July 1979 and trucked by NMFS personnel to
Dwor shak for hol di ng and spawni ng. After shocking and salt picking (one |ot
was shi pped unpicked - as requested), 388,747 eyed eggs were placed in Heath
i ncubators. At the close of the fish year, 301,490 fingerlings, 3,136.6 kg at
96. 1/ kg (6,915 pounds at 43.6/pound) are on hand at MCall for rel ease during
April 1981 (Table 1).

Conver si on

Sone 5,660.9 kg (12,480 pounds) of OW Il feed in various sizes were re-
quired to produce the 3,136.6 kg (6,915 pounds) of fish in this group. Uili-
zation of feed at this rate produced a conversion ratio of 1.804 (Table 2).

Di sease

Two epi zootics mani fested thenmselves in the 1979 brood year fish. The first
occurred in May and was idiopathic in nature, best described by Wod (1974) as
clubbed gills "dropout" disease. Pathol ogists fromldaho, Mntana and Utah in-
vestigated the problem but the causative agent was not found. The outbreak appears
to hit as tenperature increases fromthe winter low of 3.3 C (38 F), progressing
fromthe first ot through the last in a chronol ogical order. Sonme spiraling al ong
the long axis is noted fromsw mup to outbreak, but never enough to cause al arm



Tabl e 1. Fi sh year production

Br ood Nunber s Ki | ogr ans Pounds
Year Pr oduced Pr oduced Produced
1978 124, 800* (net)1, 179. 36 (net) 2, 600
1979 301, 490 3,136. 64 6, 915
Fi sh year total 426, 290 4,316. 00 9,515

* 128,000 transferred from Mackay State Hatchery




Tabl e 2. Fi sh year feed cost per unit of fish produced.
Fi sh Feed

Cost/kg (Ib)
Br ood kg of Fish kg of Feed Feed of Fish
Year Produced (I bs) Used (I bs) Cost C Produced
1978 1, 179. 36( 2, 600) 2, 200( 4, 850) $1,542.30 1.86 1.30 (.593)
1979 3, 136. 60( 6, 915) 5,661(12, 480) $4,153. 44 1.80 1.32 (.600)
Fi sh Year
Tot al 4,316.00(9, 515) 7,861(17, 330) $5,695.74  1.82 1.319(.598)




When the epizootic hits, affected fish become very lethargic, swimon their sides
in a "sleepy" manner, go off feed and die. Vats have good flow through them (3-4
turnovers/hour) and are cleaned daily. Brushes are disinfected in 600 ppm Ben-

zal koni um Chl ori de 50% overni ght, and are never transferred fromone vat to another.
Glls were first thought to be the only problemarea and various lots were treated
with astringents (salt at 1% and 2% 40-ninute baths; Cutrine plus at 29.57 and
59.14 m/28.32 1®* S[1 and 2 liquid ounce/cfs], 60-mnute drips; and KVh0, at 1 ppm
60-mi nute drips) in an attenpt to reduce the swelling in the gills. None of these
treatments were effective. A bacterial invasion Aeronpnas sp. or Pseudononas sp.
was di scovered and considered to be a secondary invasion. A treatnment of TM 50

at 36 gnf 45.36 kg (100 pounds) of fish was adm nistered for 14 days.

The second epi zootic, a gill infestation of Trychophrya sp., occurred in
August. No appreciable nortality (60/nonth of approxi mately 301, 000) was caused
by the outbreak but elinm nation of the parasite was desirable to avoid a popu-
| ation explosion in the fish when the water warns and the fish snolt, next spring.
Two nonths of bioassays foll owed. Bioassays of Malachite green at 1 ppm Benzal -
konium Chl ori de 50% at 2 ppm formalin at 1 ppm 160 ppm (two treatnments), and 250
ppm (two treatments); copper sulfate at 0.93 ppm and Diquat at 2 ppmand 4 ppm
active ingredient were conducted on these fish as one hour drips. Salt baths of
3% 5%and 7.5% until stress, were also tried. None of these treatments were
ef fective. A bioassay of reagent grade acetic acid (99.5% at a solution of
1: 250 (4,000 ppm) administered as a one nminute dip produced good results. The
entire year class of fish will be dipped in early Cctober.

ADULT RETURNS AND BROCD YEAR 1980

Trappi ng, Hol di ng and Egg Take

From 28 June to 3 July, 161 fenale and 80 nal e adult sunmer chi nook were
sel ected at Lower Granite Dam and transported, by NMFS personnel, to the Dwor-
shak/ Kooski a NFH Conpl ex for hol di ng and spawni ng. These fish were injected with
Eryt hro-200 (Abbott) at a rate of 5.0 ng active ingredient per 0.4536 kg (pound).
A suspected adverse reaction to the Erythromycin injections adnministered at the
dam caused a considerable nortality early in the holding period. Subsequent un-
controll abl e fungal involvenent due to the trucking of these fish caused a further
decline in the nunbers of these chinook. Only 28 fenal es survived to spawn.
Wayne O son (personal contact) has stated that approximtely 100,000 eggs will
be ready for pick-up early in Cctober.

On 19 July, trapping of summer chi nook began on the South Fork. Before the
project was termi nated, on 10 Septenber, 186 1-ocean (jack) chinook and 194 2-
ocean and 3-ocean chinook were trapped (Figure 1). Some 88 of the 2- and 3-ocean
fish and 117 of the 1-ocean fish were released upstreamat the tine of trapping.
Duri ng spawni ng operations, an additional 10 2- and 3-ocean nal es and 15 1-ocean
mal es were rel eased. Length frequencies of all fish except those i mediately
rel eased were recorded at subsequent release or tinme of spawning (Figure 2). One
2-ocean male and three 1-ocean nale trap nortalities were experienced. During
the hol ding period, five 2- and 3-ocean nales and two 1-ocean nales died to un-
known causes.

O the fish initially ponded there were 25 fenales. No nortality occurred
in the femal es.
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Figure 1. Timing of returning salmon to South Fork trap.

x‘_(Con 't

4
t
t t Daily total
3 j j Jacks/day
£ f Females/day
¢ m m Males/day
30
25
20
t\t
15 . S~
'/J
\\ —
LT 3
10 \j/ \ i
' no_3 ™~
j \/
: t
> m\\\\ ////m\\\\ ] t///\\\\
fm ///j
; t
////2————f~———?:;7/ " mZEN—F_ \>X§
j ////f\\\\ gh
0 '
23 24 25 26 27 28 29 30 1 2 3 4 5

July 1980

August 1980



T1

Number of fish

40

35

30

25

20

15

10

[ Figure 1 (Con't). Timing of returning salmon to

South Fork trap.

t t Daily total
j j Jacks/day
£ f Females/day
m m Males/day

August 1980

= t—kt
t £t t
. \\\\ //// l //// &
e 2k < /F\ / .
~tT _m——mj
/ 3

-fm”_j——f } mﬂ/m J t f\J i N—

1g<f/ f———fm 1————f1/ \f——— il f———-f
6 7 8 9 ll IT 14 158 16 17 18 19 20 21 322

23



Y

Number of fish

40

35

30

25

20

15

10

Figure 1 (Con't), Timing of returning salmon to South FOrk trap

a
£

M om0

Daily total
Jacks/day
Females/day
Males/day

-t 3 t\\\\
— // m t m
. ~ \
- _\_ mt —— t——t
-~ Sm 3 mj/// \EE;S‘ SN
- t,xﬁé | .| mj—mt—mt 3 mt—mnt
f—f £ f\j fmi—F £ £ St S N
54 25 26 27 28 29 30 31 1 2 3 2 5 6 7 8

August 1980 September 1980



TN T O Y TS O O M N A O
o~ - —
Kousnbeaxg

STen

T TTTIMIN M O

Kousnbsaxg
sTrWS g

(s°592)
(0°g2)
(S°¥%2)
(0°72)
(s°€2)
(0°€2)
(g°22)
(0°22)
(s°12)
(0°12)
(¢°02)
(0°02)
(s*61T)
(0°6T)
(s°81)
(0°8T)
(s°L1)
(0°L1)
(s°917)
(0°91)

¥°16
1°06
6°88
9°L8
€°98
T°68
8°€8
§°¢zs8
18
0°08
L 8L
PoLL
c'9L
6°¥L
9°¢L
FraL
I°T¢L
8°69
§°89
€°L9
0°99
L°79
g €9
¢ 29
6°09
9°6S
7 8¢
T°LS
89S
9°'%%
€°€9
L°2S
8°0S
S°6v
2 87
0° Ly
LGP
7 A
T°€v
6° TV
9°0%

13

Fork length mm (in.)

Figure 2. Length frequency of salmon spawned, salvaged, or released after ponding.



Sone 128 of the returning adults were adi pose clipped, indicating the possible
presence of a coded wire tag. At spawning tine, snouts fromthese fish were
collected for tag recovery and investigation. Data on this recovery is included
in Table 3.

During the period 18 August to 5 Septenber, six lots of eggs were taken at
the South Fork Satellite yielding 92,116 eggs, an average of approxi nmately 3, 684/
femal e (Table 4).

Since no Erythronycin injections were adm nistered, all spawned and/or coded
wire tagged fish that were fit for human consunpti on were sal vaged, eviscerated
doubl e wrapped and frozen to be given to charity.

Di sease and Prophyl axi s

Only one of the fish spawned at the satellite facility showed gross visible
signs of a Bacterial Kidney D sease (BKD) infection. In an attenpt to prevent
a BKD infection in resultant fry and fingerlings, the eggs of the 1980 brood year
were wat er hardened for one hour in a 2 ppm active ingredient, concentration of
Erythronycin (Gl lomycin PFl, Abbott).

SPECI AL STUDI ES

Vi bri o anguill arum Vacci nati on

Approxi mately 120,000 (three lots of 40,000) of the brood year 1979 fish
are scheduled to be coded wire tagged in Cctober 1980, for a study investigating
the benefits of vaccinating snmolts against Vibrio anguillarum The vaccination
is to be carried out during February or March 1981

Vat Col or

Under the original construction contract, the hatchery vats were painted
white. Although an excellent color for maintaining a proper |evel of cleanli-
ness, it appears that these vats are too bright for starting sunmer chinook
Any novenent near the vats caused a frenzy anong the fish and a flight reaction
that sent themto the nearest dark corner. If a grey epoxy paint can be obtai ned
intinme, the fish of brood year 1980 will be reared in a darker environnent.

Jar Type | ncubat or

A hatching jar constructed of 30.48 centineter (12 inch) PVC pipe, sinilar
to those in use at Hagerman State Hatchery (Bud Ainsworth, Ral ph Tayl or, persona
contact) and Dworshak NFH (Wayne O son personal contact) will be tried on part
of one egg take of the 1980 brood year, after the eggs have eyed. Results will
be conpared to eggs of the same Iot remaining in the Heath incubators.

M SCELLANEQUS ACTI VI TI ES

Hat chery Conpl eti on Contract

A "clean up" contract was awarded to D. G Quinton Conpany, Inc., Spokane,
Washi ngt on.

14



=Table 3. Coded wire tag recovery data.

Code 325 Code 323 Code 323*

Code 323 Code 25

Mal es Mal es Sex Unk Femal es Fenal es
1979 1978 1978 1978 1977

nm (i n) Rel ease Rel ease Rel ease Rel ease Rel ease
281 (sic) 1

406 1

431 4

457 5

482 4

508 16

533 10

558 11

584 6

609 4 1

635 1

660 1 1

685 3

711 1 3 2

736 1 4 3

762 9 3

787 6 3

812 1 4

838 2

863 1
* Additional two fish in this code class, sex and | ength unknown.

(from Duke,

R C. persona

cont act)

15



Tabl e 4.

Egg takes and percent eye-up

Lot # Dat e Eggs Taken Eggs Eyed % Eye-up
1 8/ 18/ 80 12, 300 9, 600 78.0
2 8/ 21/ 80 4,176 3,960 94. 8
3 8/ 26/ 80 40, 640 29, 808 73.3
4 8/ 28/ 80 9,176 3,240 35.3
5 9/ 2/ 80 18, 648 12, 096 64. 8
6 9/ 5/ 80 7,176 3,432 47. 8
Tot al 92,116 62, 136 67. 45
Nunber fenmal es spawned: 25
Eggs per fenmle: 3,684.64

16



The major elements of this contract are: a security fence along Mather Road;
installation of an incubation water pressure alarm system corrections to drain-
age problens around the Office/Dorm and Visitor Center; addition of lighting at
crowdi ng basin, headbox, and garage area; and installation of a cover over the
headbox structure.

Visitors, Programs and Tours

An estimated 2,500 visitors toured the hatchery this year. This nunber in-
cl udes organi zed tours and slide shows given to Greenl eaf Friends Acadeny, Wves
of the Dairymens Association, Boise Senior Citizens, Duck Creek YACC, Cascade
Cub Scouts, Treasure Valley Progressive Club, Engineers from CH2ZM Hi Il and Wall a
Walla District Corps of Engineers, as well as several classes from McCall/Donnelly
ki ndergarten, grade and high schools. A slide show was presented to the MCall
Rot ary Cl ub.

Use of Hatchery Dorm tory and Day Room

The dorm at McCall was utilized for 130 night accommdati ons, for professional
and personal use, by Department enployees and their colleagues. Day acconmmodati ons
were al so made avail able to several Departnment groups, needing a neeting place.
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D.O

Temperature (F)

10+ 10+ 10+ 10+ 10+
10.0 9
9!7
9!s
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9.0 lg
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8.6 8.6 d
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7.1
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59 59
56
52 52
51
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49
48
44 44 44
42 42
41
40 40
39 39
38 38 38
37
0] N D J F Mr A My Jn Jl A S
1979 1980

Appendix A,

Temperature and disclved oxygen ranges throughout

entire hatchery system (elevation: 5,000 ft.).
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Appendi x B ,

SAMPLE
DATE

1/ 8/ 80

1/ 8/ 80

1/ 14/ 80

1/ 14/ 80

1/ 21/ 80

1/ 21/ 80

1/ 28/ 80

1/ 28/ 80

2/ 4/ 80

2/ 4/ 80

2/ 11/ 80

2/ 11/ 80

2/ 18/ 80

2/ 18/ 80

2/ 25/ 80

2/ 25/ 80

3/ 3/ 80

3/ 3/ 80
3/ 10/ 80

3/ 10/ 80

3/17/ 80

3/ 17/ 80

3/ 24/ 80

22

I NLET
Surface
Deep
Surface
Deep.
Surface

Deep

Sur f ace
Deep
Sur f ace
Deep
Surface
Deep
Surface
Deep
Sur f ace
Deep
Sur f ace

Deep

Surface
Deep
Sur f ace
Deep

Sur f ace

<

Cd*
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0.
<0,
<0,
<0.

0.

<0.

McCALL FI SH HATCHERY WATER ANALYSI S

C:a*

1.

.05

. 00

.15

. 00

. 20

. 00

.10

. 20

. 20

. 00

. 20

.10

.30

. 00

. 20

.05

.15

95

2,25

1.

1.

.05

.10

95

95

CONCENTRATI ON (ug/ mi )

OJ*

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

0.01

Fe**

0.

0.

<0.

<0.

03

03

.05

.02

.03

.02

.03

02

02

.03

.02

.03

.07

.02

.02

.02

.02

.02

.03

.71

.05

.05

.03

Pb***

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0,

<0.

<0.

<0.

<0.

1

1

'\/g*

0.

31

. 30

.33

.32

.34

.31

.35

.33

.34

.32

. 38

.34

.40

.32

.35

.33

.35

.31

.35

.33

. 46

.33

.32

'\/h*

<0.

<0.

.02

.02

.01

.01

.01

.01

.01

.01

.01

.02

.01

.02

.01

.01

.01

.02

.01

.01

.01

.04

.01

01

01

K*

.50

. 45

.45

. 45

. 55

. 45

. 50

. 50

.95

. 50

. 50

. 65

. 60

. 45

. 55

. 45

. 55

.45

.45

. 50

. 55

.45

. 45

Na*

1.

30

.30

.25

.35

.50

.15

.30

.25

.70

.25

.35

.35

.50

.25

.35

. 20

.30

.15

.25

.15

.65

.25

. 20

n*

<0.01

<0.01

<0.01

<0.01

<0. 01

<0.01

<0.01

0.02

0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01

<0.01



Appendi x B .

SAMPLE
DATE

3/ 24/ 80
3/ 31/ 80

3/31/80

4/ 7/ 80
4/ 7/ 80

4/ 14/ 80

4/ 14/ 80

4/ 22/ 80

4/ 22/ 80

4/ 28/ 80

4/ 28/ 80

5/ 6/ 80

5/ 6/ 80

5/ 12/ 80

5/ 12/ 80

5/ 27/ 80

6/ 3/ 80

6/ 9/ 80

6/ 17/ 80

6/ 24/ 80

6/ 24/ 80

6/ 30/ 80

6/ 30/ 80

I NLET

Deep

Sur f ace

Deep
Sur f ace
Deep
Sur f ace
Deep
Sur f ace
Deep
Sur f ace
Deep
Sur f ace
Deep
Sur f ace
Deep
Sur f ace
Sur f ace
Sur f ace
Sur f ace
Sur f ace
Deep
Sur f ace

Deep

*  40.01
** 40,02

ekt

0.1

(Con't)

Cd*

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

01
01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

Ca*

2.00

2.10

2.00

2.30

2.00

2.95

2.30

2.10

2.10

2.25

2.15

2.00

2.00

2.05

1.95

1.95

1.95

1.80

2.00

(:u*

<0.
<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

01
01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

01

Fe**

<0.
0.

0.

<0.

<0.

<0.

<0.

<0.

02
03

17

.03

. 06

. 06

.07

.77

.90

11

. 25

.75

.19

.04

. 06

.08

.07

02

02

. 05

02

02

02

Pb***

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

M Mt
0.33 < 0.
0.33 <0.
0.31 0.
0.34 <0.
0.32 <0.
0.38 0.
0.31 <O.
0.68 0
0.38 0
0.35 0
0.33 0
0.46 0
0.33 0
0.32 0
0.31 0
0.34 0
0.32 ¢
0.32 0
0.32 0
0.28 <0.
0.30 0
0.28 <0.
0.31 0

01
01

01

01

01

01

01

.04

.03

.01

.01

.02

.01

.02

.01

.03

.03

.02

.02

01

.02

01

.03

K*

.45
.40

.40

.40

. 45

.45

.50

.05

.45

.50

.45

. 60

.45

.45

.45

.50

.50

. 85

.50

.45

. 65

.40

.00

,\B.*

1.20

1.20

1.15

1.25

1.25

1.75

1.15

1.20

1.20

1.30

1.15

1.10

1.10

1.15

1.25

1.50

1.25

1.10

1.35

Zn*

<0.01

<0.01

<0.

01

<0.01

<0.01

<0.01

<0.01

0.

02

<0.01

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

<0.

01

01

01

01

01

01

01

01

01

01

<0.01

<0.01

<0.01

<0.01
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Appendi x C. Necropsy report formused at MCall Hatchery

MOOALL HATGHRY
NERIPSY RERORT

A. Pond (General)

1.) Date e.) pond #_ 3.) Water stage
4.) Pond size 5.) Flow 6.) Pounds in pond
7.) Date |ast cleaned , 8.) Cleaning frequency

9.) Pond nortality

B. Fish (CGeneral)

1.) Species 2.) Age 3.) Length
4.) Weight, 5.) Condition factor 6.) Date |ast handl ed
7.) Diet 8.) Pellet size 9.) Feed rate

10.) Feed frequency

C. Water Condition & Chenistry

1.) dear 2.) Turbid 3.) Water color

4.) Tenperature 8AM 5PM, D. O 6.) pH
7.) Zn 8.) Cu 9.) Fe 10.) Cd,
11.) M 12.) Pb 13.) Ca , 14.) My
15.) Na 16.) K 17.) O her

D. Comrents
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Appen

dix C (Con't). Necropsy report formused at MCall

Hat chery

E. Fish Condition

1.) General appearance
2.) Arrangenent in water
3.) Body surface
4.) Opercul um
5.) Fins (indicate fins damaged)
6.) Caudal Peduncle
7.) Eyes
8.) Mouth cavity
9.) Glls

10.) Thynmnus

11.) Muscul ature

12.) Body cavity

13.) GI. tract

14.) Pyloric caeca

15.) Liver

16.) Spl een

17.) Gall bl adder

18.) Air bl adder

19.) Sex organs,

20.) Kidney

21.) Heart

F. O her Signsor Conditions Noted

Per f ormed by:
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